Abstract. The three-day eruption at Novarupta in 1912 consisted of three discrete episodes. Episode I began with plinian dispersal of rhyolitic fallout (Layer A) and contemporaneous emplacement of rhyolitic ignimbrites and associated proximal veneers. The plinian column was sustained throughout most of the interval of ash flow generation, in spite of progressive increases in the proportions of dacitic and andesitic ejecta at the expense of rhyolite. Accordingly, plinian Layer B, which fell in unbroken continuity with purely rhyolitic Layer A, is zoned from >99~ to -1507o rhyolite and accumulated synchronously with emplacement of the correspondingly zoned ash flow sequence in Mageik Creek and the Valley of Ten Thousand Smokes (VTTS). Only the andesiterichest flow units that cap the flow sequence lack a widespread fallout equivalent, indicating that ignimbrite emplacement barely outlasted the plinian phase. On near-vent ridges, the passing ash flows left proximal ignimbrite veneers that share the compositional zonation of their valley-filling equivalents but exhibit evidence for turbulent deposition and recurrent scour. Episode II began after a break of a few hours and was dominated by plinian dispersal of dacitic Layers C and D, punctuated by minor proximal intraplinian flows and surges. After another break, dacitic Layers F and G resulted from a third plinian episode (III); intercalated with these proximally are thin intraplinian ignimbrites and several andesite-rich fall/flow layers. Both CD and FG were ejected from an inner vent < 400 m wide (nested within that of Episode I), into which the rhyolitic lava dome (Novarupta) was still later extruded. Two finer-grained ash layers settled from composite regional dust clouds: Layer E, which accumulated during the D-F hiatus, includes a contribution from small contemporaneous ash flows; and Layer H settled after the main eruption was over. Both are distinct layers in and near the VTTS, but distally they merge with CD and FG, respectively; they are largely dacitic but include rhyolitic shards that erupted during Episode I and were kept aloft by atmospheric turbulence. Published models yield column heights of 23-26 km for A, 22-25 km for CD, and 17-23 km for FG; and peak mass eruption rates of 0.7-1 • 108, 0.6-2• 108, and 0.2-0.4 x 108 kg s -1, respectively. Fallout volumes, adjusted to reflect calculated redistribution of rhyolitic glass shards, are 8.8km 3, 4.8 km 3, and 3.4 km 3 for Episodes I, II, and III. Microprobe analyses of glass show that as much as 0.4 km 3 of rhyolitic glass shards from eruptive Episode I fell with CDE and 1.1 km 3 with FGH. Most of the rhyolitic ash in the dacitic fallout layers fell far downwind (SE of the vent); near the rhyolite-dominated ignimbrite, however, nearly all of Layers E and H are dacitic, showing that the downwind rhyolitic ash is of 'co-plinian' rather than co-ignimbrite origin.
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Introduction
In June 1912, some 60 h of eruptive activity in what is now Katmai National Park on the Alaska Peninsula produced 11 +4 km 3 of ash flow tuff (ignimbrite) and 17 km 3 of fallout in one of the world's largest historic eruptions. From the vent at Novarupta, ash flows travelled as far as 23 km northwestward and filled what became known as the Valley of Ten Thousand Smokes (VTTS) (Griggs 1922; Hildreth 1983) . In addition, at least four ash flows penetrated the nearby notch of Katmai Pass, crossed the chain of stratovolcanoes, and flowed another 10 km down the Pacific slope (Fig. 1) . The flow deposits may be more than 100 m thick in the upper VTTS and are 10 m thick at eroded distal termini. Proximal high-energy flow veneers, commonly 1-3 m thick, but as thick as 13 m on Falling Mountain (Fig. 1) , were deposited by (commonly turbulent) passing flows on all near-vent ridges. Three plinian sequences, two of which followed emplacement of the main VTTS ignimbrite, covered 120,000 km z with a cumulative ash layer > 1 cm thick (Fig. 2) . Coarse fallback ejecta and ignimbrite fill the vent to an unknown depth, and pumiceous fallout accumulated to > 12 m thick as far as 4 km from vent. The sequence of fall units forms a gradually thinning composite wedge that is cumulatively 30 cm thick
Mr. Martin at Kodiak (170 km downwind) but only 20 cm thick at Brooks Camp, 50 km upwind of the vent (Fig. 2) . Fall deposits are well-preserved except in areas of rugged snowclad terrain, and the ignimbrite is well,exposed except proximally where the sheet is only shallowly incised. The Novarupta crater is a 2-kin-wide, pumice-filled ovoid depression that truncates Falling Mountain (a pre-1912 dacite dome) and Baked and Broken Mountains, ridges of sandstone and shale of the Upper Jurassic Naknek Formation. Regional stratigraphic relations indicate that the Naknek extends to a depth of -1500 m here and overlies -3500 m of subhorizontal Mesozoic sedimentary and volcanic rocks that are neither exposed nearby nor represented in the suite of 1912 tithic ejecta; all 1912 sedimentary lithics are apparently of Naknek derivation. The lithic data thus imply that the vent was excavated to a depth no greater than 1500 m (Hildreth 1987) . Arcuate fractures around the crater's perimeter are due in part to compaction and ductile deformation of welded fallback ejecta, and probably also in part to progressive backfilling of a complexly nested vent complex that underwent concentric step-faulting, slumping, and subsidence during the course of several eruptive episodes (Hildreth 1987) . Two-thirds of Mount Katmai's summit complex -10 km east of Novarupta -collapsed in 1912, apparently owing to hydraulic transfer of magma beneath the nearby stratovolcanoes (Curtis 1968; Hildreth 1983 Hildreth , 1987 Hildreth , 1991 . The Katmai caldera, areally larger than the Novarupta crater, so impressed the early investigators, Fenner and Griggs, that they thought Mount Katmai was the source of most of the 1912 fallout. Curtis (1968) demonstrated, however, that Novarupta was the only plinian vent active in 1912. In an extraordinary example of compensatory caldera collapse taking place elsewhere in the system, the structure of the Novarupta vent was preserved. Because there was no large-scale collapse at Novarupta, near-source deposits are preserved, vent dimensions can be estimated, and proximal field data can be used to constrain eruption modelling. Moreover, owing to the strong compositional zonation, we have been able to use rhyolite/dacite/andesite pumice-clast proportions to unravel stratigraphic complexities and to correlate proximal deposits with distal ones and ash flow deposits with contemporaneous fall deposits.
